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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election with traverse of species D - Fig. 4 in the reply filed on 
07/29/2009 is acknowledged. The traversal is on the ground(s) that the applicant 
submits that the searches and examination would be similar. This is not found 
persuasive because the different species disclosed are mutually exclusive. Further the 
lack of unity has been established and has proven by the prior art that the inventions do 
not share a common technical feature. Lastly the search for the different inventions 
would require divergent search queries and therefore, the requirement is still deemed 
proper and is therefore made FINAL. 

2. Claims 1-2 and 4-6 are withdrawn from further consideration pursuant to 37 CFR 
1 .142(b), as being drawn to nonelected inventions, there being no allowable generic or 
linking claim. 

Specification 

3. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Pulse tube refrigerator with Heat Driven Pressure 
Generator. 

Claim Objections 

4. Claim 3 is objected to because of the following informalities: The recitation "A 
pulse-tube refrigerator comprising a pulse tube, a cool storage unit connected to the 
low-temperature side of said pulse tube, a vibration generator connected to the high- 



Application/Control Number: 1 0/551 ,372 Page 3 

Art Unit: 3744 

temperature side of said cool storage unit, and a reservoir with an orifice connected to 
the high-temperature side of said pulse tube, wherein said vibration generator is a heat- 
driven pressure-wave generator comprising a heat-driven tube and a resonator 
connected to the inlet port of said heat-driven tube, wherein said heat-driven tube 
consists of a heat-storage unit, a heating heat exchanger, a radiation heat exchanger, 
and a work-transmission tube." lacks antecedent basis and should read --A pulse-tube 
refrigerator comprising a pulse tube, a cool storage unit connected to a low-temperature 
side of said pulse tube, a vibration generator connected to a high-temperature side of 
said cool storage unit, and a reservoir with an orifice connected to the high-temperature 
side of said pulse tube, wherein said vibration generator is a heat-driven pressure-wave 
generator comprising a heat-driven tube and a resonator connected to a inlet port of 
said heat-driven tube, wherein said heat-driven tube consists of a heat-storage unit, a 
heating heat exchanger, a radiation heat exchanger, and a work-transmission tube.--. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claim 3 is rejected under 35 U.S.C. 102(b) as being anticipated by Swift (US 
4,953,366) hereafter Swift (366). Swift (366) teaches A pulse-tube refrigerator (Figures) 
comprising a pulse tube (32), a cool storage unit (24) connected to a low-temperature 
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side (near 28) of said pulse tube (32), a vibration generator (10) connected to a high- 
temperature side (near 26, 34) of said cool storage unit (24), and a reservoir (38) with 
an orifice (36) connected to the high-temperature side (near 26, 34) of said pulse tube 
(32), wherein said vibration generator (10) is a heat-driven pressure-wave generator 
(column 2, line 63; 30-40) comprising a heat-driven tube (22, 16, 14, 18) and a 
resonator (1 9; column 4, line 24; column 5, lines 20-24) connected to a inlet port of said 
heat-driven tube (22, 16, 14, 18), wherein said heat-driven tube (22, 16, 14, 18) consists 
of a heat-storage unit (14), a heating heat exchanger (16), a radiation heat exchanger 
(18), and a work-transmission tube (22). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness 
under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. Claim 3 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Ceperley 
(US 4,1 14,380) hereafter Ceperly (380) in view of Swift (US 6,021 ,643) hereafter Swift 
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(643). Ceperly (380) teaches a heat-driven pressure-wave generator (Fig. 1 , 1-8) that 
comprises a resonator (acoustical wave source) and heat-driven tube consists a heat- 
storage unit (2), a heating heat exchanger (6), a radiation heat exchanger (5), and a 
work-transmission tube (1 , 7, 8). Ceperly (380) explicitly teaches that the generator (1- 
8) is for a heat pump (such as a Stirling cooler; column 2, lines 60-65). 

Ceperly (380) does not explicitly teach that the refrigerator is a pulse tube 
refrigerator comprising a pulse tube, a cool storage unit connected to a low-temperature 
side of said pulse tube, a vibration generator connected to a high-temperature side of 
said cool storage unit, and a reservoir with an orifice connected to the high-temperature 
side of said pulse tube. However, pulse tube refrigerators are well known in the art for 
providing cryogenic refrigeration with high reliability. Swift (643) teaches a pulse tube 
(24), a cool storage unit (22) connected to a low-temperature side of said pulse tube 
(24), a vibration generator (14) connected to a high-temperature side of said cool 
storage unit (22), and a reservoir (28) with an orifice (12) connected to the high- 
temperature side of said pulse tube (24). Therefore, it would have been obvious to one 
of ordinary skill in the art, at the time the invention was made, to employ the heat-driven 
pressure generator of Ceperly (380) to provide pressure waves to drive the pulse tube 
of Swift (643) for the purpose of providing a highly reliably cryogenic heat pump with no 
moving parts (Ceperly (380) - column 1 , line 55; column 4, lines 30-34). 
9. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Swift 
(643) in view of Ceperly (380). 
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Swift (643) teaches a pulse tube (24), a cool storage unit (22) connected to a 
low-temperature side of said pulse tube (24), a vibration generator (14) connected to a 
high-temperature side of said cool storage unit (22), and a reservoir (28) with an orifice 
(12) connected to the high-temperature side of said pulse tube (24). 

Swift (643) does not explicitly teach that the vibration generator should be a heat 
driven pressure-wave generator. However, Ceperly (380) teaches a pressure wave 
generator (Fig.1) comprising a resonator (acoustical wave source) and heat-driven tube 
consists a heat-storage unit (2), a heating heat exchanger (6), a radiation heat 
exchanger (5), and a work-transmission tube (1 , 7, 8); and that the generator has no 
moving parts and is disclosed as providing pressure wave generation for heat pump 
refrigerators (column 6, line 67). Therefore, it would have been obvious to one of 
ordinary skill in the art, at the time the invention was made, to modify the pulse tube of 
Swift (643) with the heat driven pressure generator of Ceperly (380) for the purpose of 
providing a cryocooler with no direct moving parts (Ceperly 380-column 1 , line 26). 
Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John F. Pettitt whose telephone number is 571-272- 
0771 . The examiner can normally be reached on M-F 8a-4p. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cheryl Tyler or Frantz Jules can be reached on 571-272-4834 or 571-272- 
6681 . The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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